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ABOUT THIS REPORT
Climate change is affecting agriculture more 
than any other sector. Increased frequency 
and severity of drought, flood, heat, and 
unseasonable rainfall heavily impact rainfed 
agriculture, ultimately resulting in production 
losses. In that context, The Alliance of Bioversity 
International and the International Center for 
Tropical Agriculture (CIAT) through its climate 
action lever, are developing climate risk profiles 
for agricultural value chains in developing 
countries at the national and subnational level. 
These profiles build on past work conducted 
by CIAT and the CGIAR Research Program on 
Climate Change, Agriculture and Food Security 
(CCAFS)in collaboration with the World Bank and 
other partners, including FAO, USAID, DFID1.
The present report aims to provide a climate 
and vulnerability analysis of the Green 
Innovation Centres (GIC) target commodity 
value chains. Herein we identify climate 
change- related vulnerabilities, hazards, and 
opportunities for adaptation to the same. 
Ultimately, our goal is to foster awareness of 
risks and adaptation priorities in the selected 
value chains and inform climate investments 
and planning through the recommendations on 
priority innovations to manage climate risks.
1 https://ccafs.cgiar.org/publications/csa-country-profiles
The report begins with an extensive 
literature review of the selected value chains 
and their key challenges and adaptation 
strategies. Climate hazards and crop suitability 
modelling offer insights into potential future 
scenarios under climate change. These results 
inform potential adaptation approaches, 
which are prioritized by in-country experts 
and stakeholders through an online survey. 
The top-rated adaptation priorities undergo 
a cost-benefit analysis. Finally, the results are 
peer-reviewed by the GIC country office and the 
Alliance scientific staff.  
Highlights
» Agriculture is a key component of the Cameroonian economy, encompassing 
more than 70% of the labour force, contributing 45% of the Gross Domestic 
Product, and composing 30% of its export earnings (Chapter 2, pg. 8-9).
» The value chains of cocoa, potatoes, and poultry are particularly attractive for 
climate-smart agricultural strategies. This is due to their potential in income 
generation, and importance as local food sources and export commodities 
(Chapter 2, pg. 11-12). 
» The government and private sector in Cameroon support climate-smart 
efforts through policy formulation and capacity building - through training of 
farmers. Nonetheless, siloed agencies and weak collaboration hamper current 
efforts (Chapter 4, pg. 15). 
» Climate variability, particularly high temperatures, rainfall fluctuations, 
and drought, are adversely affecting crop productivity, food security, and 
household incomes (Chapter 5, pg. 16). 
» Generally, the adoption of climate-smart technologies is limited by gaps 
in essential farmer services such as finance, extension services, weather 
forecasting, input access, and low access to climate information (Chapter 6, 
pg. 22).
» Cameroonian farmers are aware of climate change and are keen on on-farm 
adaptation strategies, whose orientation is towards input optimization. These 
include: the use of improved crop and livestock varieties, crop diversification, 
soil and water conservation and enhanced animal husbandry (Chapter 6, pg. 
23).
» Conclusively the adaptation potential for the selected value chains is very 
promising. Specifically, the use of improved potato tubers and cocoa 
varieties is highly ranked for promoting resilience against drought and high 
temperature. A cost benefit analysis illustrates that it is a profitable, effective, 
and a moderate to low risk strategy (Chapter 6 pg. 28-29).
The Green Innovation Centres for the 
Agriculture and Food Sector (GIC) founded 
by German Federal Ministry for Economic 
Cooperation and Development (BMZ) and 
led by the German Agency for International 
Cooperation (GIZ) in collaboration with local 
ministries and programmes, aims to promote 
agricultural innovation under the ONEWORLD 
No Hunger initiative. Through the GIC, GIZ 
aims to generate employment raise farmers’ 
income, and improve farmers’ education and 
skills by funding training in good agricultural 
practices, water management, post-harvest 
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Cameroon is located 
in central Africa. It 
borders Chad to the 
north, Central African 
Republic to the east, 
Gabon to the south, 
and Nigeria to 
the west (ZEF et 
al., 2017). The 4 









Smallholder livelihoods and farming 
systems in Cameroon depend heavily upon 
natural resources. This dependence has been 
exacerbated by unpredictable rainfall, high 
temperatures, and extensive drought. Because of 
this, forests2 are on the verge of depletion, while 
water sources like streams and rivers continue to 
dry up.  Future climate projections indicate that 
trends of increasing temperatures and decreasing 
rainfall are likely to worsen in the coming decades, 
with adverse impacts anticipated in almost all 
agro-ecological zones of Cameroon. 
Women contribute to key agricultural 
activities in both crop and livestock value 
chains. Nevertheless, they are particularly 
vulnerable due to customary laws limiting their 
access to land and the cultural responsibilities 
(cooking, fetching firewood, looking after 
children) bestowed upon them. Significant 
development interventions, such as agricultural 
mechanization, mostly favour men. Thus 
policies on climate change need to consider 
women in their development initiatives, to 
enable them allocate more time for agricultural 
activities. Cameroon has developed the 
National Adaptation Plan for Climate Change 
(NAPCC 2015) to provide a framework for its 
implementation and coordination of climate 
change initiatives. According to Brown et al. 
(2010), weak institutional collaborations and 
poor stakeholder participation are the main 
policy formulation setbacks. Cameroon needs 
to strengthen its institutional networks through 
collaborative capacity-building for the effectual 
implementation of climate change policies.  
The government of Cameroon and its 
development partners are promoting 
resilience to climate change. Through the 
Ministry of Agriculture and Rural Development 
(MINADER) and Ministry of Livestock, Fisheries, 
2 About 19 million ha of Cameroon is under forest cover. Between 1990 and 2010 an estimated 4,400,000 ha was lost, averaging to a loss of 
18%
and Animal Industries (MINEPIA), the German 
Agency for International Cooperation (GIZ) is 
executing the Green Innovation Centers (GICs) 
for the Agricultural and Food Sector (ProCISA) 
project in the Northwest, Southwest, Adamawa; 
Center and West regions of Cameroon. The 
goals are to strengthen business innovations 
and farmers’ capacity, to improve services 
and structures, and to enhance knowledge 
exchange amongst actors in the cocoa, potato, 
and poultry value chains. It is expected that 
this will sustainably increase productivity, 
create employment opportunities, and boost 
smallholder incomes. 
This document presents Cameroon’s climate 
risk profile. The aim is to inform the government 
and stakeholders in the selected value chains of 
the main climatic hazards and relevant Climate-
Smart Agriculture (CSA) technologies. This will 
help with integrating climate change into the 
national development agenda. The profile is the 
product of a collaboration with the International 
Center for Tropical Agriculture (CIAT) (now part of 
the Alliance of Bioversity International and CIAT). 
Information was collected through a 
literature review and interviews with experts 
across the three value chains. This profile has 
six sections, beginning with the importance of 
agriculture to the livelihoods of Cameroonian 
households. The second section discusses 
policies, strategies, and programmes for climate 
change, while the third section is on governance, 
institutional, and resource capacities. The climate 
change-related risks and vulnerabilities in the 
three value chains are in the fourth section, 
followed by the climate change adaptation 
strategies, and a cost benefit analysis in the fifth 
section. Finally, the synthesis of the report and 
recommendations are highlighted in the last 
section. 
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» Agriculture is key to Cameroon’s economy and while most of the country’s 
workforce is employed in agriculture, there are marked differences between men’s 
and women’s participation.
» Poverty and food insecurity are endemic in Cameroon, while literacy rates are high, 
pointing towards a population that will benefit from CSA innovations.
» Agriculture in Cameroon faces challenges including climate change, low input use, 
lack of access to finance and extension services, and land access issues. 
» The activities in the potato, cocoa, and poultry value chains have been highlighted 
due to their importance in Cameroon.
Key messages
2. Agricultural Context
2.1. Economic relevance of farming
Cameroon is in Africa’s sub-equatorial 
region with a land coverage of 475,440 km2. 
Administratively, Cameroon has ten regions 
(Figure 1), divided into divisions, which are 
further split into sub-divisions.
Agriculture is the mainstay of Cameroon’s 
economy, contributing 30% of its export 
earnings and 45% of its gross domestic 
product (GDP)3 (Abia et al., 2016). According 
to ZEF et al. (2017), cocoa, cotton, palm oil, 
and natural rubber are the major cash crops; 
cassava, maize, rice, sorghum, and vegetables 
are vital food crops. Onions, bananas, plantains, 
and groundnuts are grown as both food and 
cash crops. Cassava is the main staple food 
consumed by the population of Cameroon. 
In 2012, cassava had the greatest share of 
production volume (18.3%) and value (16.3%). 
It is followed by plantain and maize which hold 
13.8% and 8.5% of the production value shares, 
respectively. Additionally, plantains contribute 
to almost 16% of farmers’ income and 4.5% of 
the agricultural GDP. Cocoa is the leading cash 
crop in Cameroon, and although it is second to 
3 According to World Bank statistics, the GDP of Cameroon as at 2018 is estimated at 38.68 billion USD
bananas in the share of export volume, it leads 
in the share of export value at 41.8%.
 
Poultry production occupies 42% of the 
market share of domestic meat production 
in the country. The poultry sector has grown 
to be the most important livestock sector; it has 
a production growth rate of 7% annually, and it 
contributes 4% of the country’s GDP. Moreover, 
approximately 60% of young people and 30% of 
women are employed in the poultry value chain 
(Ay et al., 2018). The traditional poultry subsector 
contributes to 10% of rural population income 
(Ekue et al., 2003). The sector generates a net 
annual profit of 30 million USD. However, the 
supply of poultry meat has failed to keep pace 
with a demand that has doubled over the years 
(between 2006 and 2016). Ukum et al. (2018) 
states that hybrid poultry are in greater demand, 
with 45% of consumers preferring them.
Agricultural production employs over 70% 
of the country’s labour force (Abia et al., 
2016). Generally, women contribute to more 
than 70% of agricultural work (SAP, 2020). While 
men dominate in the production of cash crops 
such as cocoa, coffee, and tomatoes, women 
predominate food crops such as cassava, rice, 
maize, potatoes, and leafy vegetables; thus, 
women play a significant role in food security 
(Tambi et al., 2017). For instance, in cassava 
production, women are actively involved in 
planting, processing, and marketing. To further 
build their capacity, 53% of Cameroonian 
women have benefited from farmer field schools 
(FFS) established for marketing, training, and 
information dissemination on agricultural 
practices. When it comes to the cultivation of 
labour-intensive crops such as rice, women are 
mostly involved in farm activities like sowing, 
weeding, drying, milling, and threshing (ZEF et 
al., 2017). 
In the arena of livestock production, men 
mostly breed cattle while women raise small 
livestock such as poultry, sheep, and goats. 
Women are intensely involved in fish processing 
and preservation (SAP, 2020). However, they 
are also over-burdened with household 
responsibilities and childcare that disrupts their 
engagement in agricultural activities (SAP, 2020). 
2.2. People and livelihoods
Based on the statistics from the Republic 
of Cameroon (2010),4 Cameroon has a total 
population of 19,406,100 persons with a 
density of 41.6 people per km2. Of the total 
population, 50.5% were women and 49.5% 
men. The Northwest and West each constitute 
of about 9% of the national population, while 
the South West and Adamawa 7.1% and 
5.2% respectively. About 48% of Cameroon’s 
population resides in the rural areas. Similarly, 
slightly more than half of the population in the 
West and South West regions, and about three 
fifths in Adamawa and North Wets regions reside 
in the rural areas. Cameroon’s population has an 
annual growth rate of 2.5%, which is predicted 
4 The most recent housing and population census statistics for Cameroon available in the open data portal is for 2005. Unless stated 
otherwise, the statistics have widely been used in the text. There is however limited data that is specific to the regions.
5 These are non-permanent forest estates controlled by the local communities through management agreements with the national 
government. It allows rural communities use forest resources for their benefit as long as they conserve them.
6 Defined as the number of people living below 1.25 USD per day.
to exert pressure on social amenities, food 
security, health, and natural resources such as 
water, forests, and productive lands. Inadequate 
access to productive resources such as land also 
threatens the livelihoods of farming households 
in Cameroon. Generally, land acquisition is a 
tedious and expensive process for vulnerable 
groups such as women (especially in the rural 
setting) and pastoralists. For example, the 
process of transferring at the land registrar can 
take up to six months and costing more than the 
listed amount. 
By 2010, about 49% and 58% of men and 
women, respectively, were employed in 
agriculture (ZEF et al., 2017). There is a concern 
about the age of the workforce engaged in 
agriculture: the farming population is aging 
because the youth are migrating to urban 
areas in search of lucrative jobs (Ball, 2016). 
Community forestry5 has increasingly gained 
attention in Cameroon as a livelihood and 
resource management strategy. Households 
that participate benefit from timber sales 
(Schneemann and Benthum, 2012). Forests such 
as Kilum have numerous streams which provide 
water for farming and household use (Nyanchi 
and Nchamcham, 2019).
Poverty rates6 in Cameroon are high. In 2007, 
about 40% of the population lived below the 
national poverty line, and rural areas have even 
a higher poverty rate (55%) than the national 
average (ZEF et al., 2017). The situation is further 
aggravated by limited access to developmental 
resources and poor nutrition. For instance, from 
2014-2016, almost 60% of the total population 
had access to electricity, but only 20% of the 
rural population had access (SAP, 2020). The 
government aims to alleviate poverty rates in the 
country (to less than 25%) through agricultural 
transformation, by introducing initiatives such 
as the Program of Accompanying Research for 
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Agricultural Innovation (PARI). In 2015, close to 
32% of children under the age of 5 were stunted 
and 5% were wasted. In 2011, the Adamawa 
region had child wastage levels of 6%, exceeding 
the national level, while the West the lowest rate 
at 1%. The Adamawa and Northwest regions 
exceeded the national level of stunting with 
40% and 36%, respectively. The literacy level 
in the country is commendable. By 2010, the 
adult literacy level in Cameroon was 71%, which 
implies that most of the population has a human 
capacity for diverse livelihood strategies.  
2.3. Agricultural activities
The primary occupation of most households 
in Cameroon is crop and livestock production, 
in which close to 80% of households are 
engaged. Smallholder farmers are the major 
food producers in a subsistence agricultural 
system. Generally, smallholder farming in 
Cameroon is represented by farm sizes ranging 
from 0.5 to 2 ha per family (Abia et al., 2016). 
Tambi et al. (2017) underscores that households 
with larger farm sizes are more likely to 
participate in agricultural production since they 
can either lease the land or farm it themselves. 
The Northwest, West, Southwest and 
Adamawa regions traverse three agro-
ecological zones (AEZs), namely, the Sudano-
Sahelian to Sudanian Zone, the Sudano-
Guinean to Guinean Zone, and the Equatorial 
Forest Zone. These zones allow the production 
of diverse crops and livestock (Achancho, 2013). 
In the Sudano-Sahelian to Sudanian AEZ, annual 
rainfall is between 700-1200 mm, supporting the 
production of cereals, fruits, vegetables, cotton, 
sesame, and livestock. The Sudano-Guinean to 
Guinean Equatorial forest AEZ receives more 
rainfall, 1200-1600 mm per annum, which 
supports the production of cereals, tubers 
and roots, and cattle. The Equatorial Forest 
Zone receives more than 1600 mm of rainfall 
annually, favouring roots and tubers, bananas, 
fruits, plantains, cocoa, coffee, palm oil, and 
rubber. It also supports forests, wildlife, and 
fish.  However, variability in climate, depletion of 
natural resources, and poor agronomic practices 
have led to a decline in crop production, which 
has implications for income generation and food 
security.  
In 2019, Cameroon’s most important crops 
were plantains, cocoa, bananas, cassava, 
maize, tomatoes, rice, and palm oil. Between 
2014-16, maize and cocoa occupied the highest 
harvested areas comprising 1,168,987 ha and 
359,939 ha, respectively. During the same 
period, cassava and plantains had the highest 
production: 5,202,713 tons and 4,091,122 
tons, respectively (SAP, 2020). Production of 
vegetables is highest in the West, Southwest and 
Northwest regions (ZEF et al., 2017).
Only 6% of the farming population is involved 
in livestock production. Of the livestock reared 
in Cameroon, poultry predominate, due to low 
investment requirements (Ekue et al., 2003). In 
2015, annual production of poultry was 135,000 
tons (Ay et al., 2018). 
Agricultural production in Cameroon is 
characterized by low input use. For instance, 
between 2014-16 the average fertilizer 
consumption was 13 kg/ha (SAP, 2020). A survey 
conducted by Abia et al. (2016) shows that about 
58% of the farming population use chemical 
fertilizers while 48% use manure to enhance soil 
fertility (and some depend on natural fertility). 
Close to 47.9% of smallholder farmers in local 
areas use compost. Saving seeds from the 
previous harvest for use in the next planting 
season is a common practise for most crops in 
Cameroon. Furthermore, farmers still depend 
on traditional tools (e.g. hoes and spades) and 
farming methods (e.g. manual weeding and 
harvesting). 
As of 2014-16, 13% of Cameroon was arable 
land (SAP, 2020), and 25% its fertile lands 
have not been exploited (ZEF et al., 2017). 
According to Abia et al. (2016), environmental 
degradation, limited mechanization, and 
desertification lead to under-utilisation of 
potential agricultural land due to land losses and 
risks to irrigated land. Restricted land access in 
the rural areas poses a hindrance to agricultural 
development in the country, especially for 
women and youth (Achancho, 2013). Moreover, 
women are excluded by customary order from 
possessing land. In 2013, only 21.6% of women 
had registered land (Ball, 2016). In 2015, close to 
26% of farmers in the country had title deeds to 
their land, with 6% of farmers in the Northwest 
region owning titles. 
2.4. Agricultural value chain 
commodities
For this profile, three value chains were 
identified by the GIZ to represent the 
economic, social, and environmental 
challenges faced by farmers in Cameroon. 
The potato, poultry, and cocoa value chains were 
selected for discussion. 
 
2.4.1. Potato
Potato is among the staple crops grown for 
subsistence and commercial purposes in 
Cameroon. Production is primarily practiced 
at a small-scale level, and is concentrated in 
the Northwest region and the highlands of 
West Cameroon, which together account for 
80% of the national production (Mengui et al., 
2019). About 80% of farmers are involved in 
potato production, of whom most are women 
(Nyanchi and Nchamcham, 2009). Approximately 
70,000 ha of land in Cameroon is under potato 
farming, with an annual production of 150,000 
tons (Njukeng et al., 2013).  Potato is grown as 
a monocrop or in a rotation system with maize, 
beans, and yams. However, mixed farming is 
dominant due to the ability to regenerate soil 
fertility, labour availability (multiple crops can 
be grown using same labour), and the cropping 
calendar (most of the crops fall under the same 
season) (Njomo et al., 2019). 
Farmers use high-yield potato varieties7 
supplied by the Zonal Extension Workers 
(ZEW) through groups (Nyanchi and 
Nchamcham, 2019). To sustain year-round 
7 The potato seeds are supplied to farmers from agricultural posts, then multiplied for planting.
8 There is a lot of indigenous knowledge among farmers on potato preservation to prevent post-harvest losses. These methods have 
proven to be productive and cost effective; it is thus important for policy to encompass this knowledge.
potato production, about 40% of farmers 
practice irrigation by channelling water from 
streams into their farms. Potato processing is 
mainly carried out by women (62%), with most 
of the processors being youth (67%) (Woin et 
al., 2019). Indigenous8 methods of processing 
potatoes are used to prevent post-harvest 
losses and maintain profitability. Some of the 
traditional materials and methods used in drying 
potato include bamboo ceilings, sawdust, dry 
grass, fresh leaves, potato pits, and sun drying 
(Njomo et al., 2019). 
Most of the potato crop is sold locally, with 
only about 17% being sold to neighbouring 
countries such as Congo, Equatorial Guinea, 
and Gabon (Mengui et al., 2019). The main 
market for potatoes is in urban areas where 
consumption is highest. Consumers from 
non-potato-producing areas purchase from 
spot markets, while those from producing 
areas purchase from wholesalers. It is 
primarily women (60%) who are involved in 
the commercialization of potatoes (Woin et 
al., 2019). Despite the government’s role in 
providing subsidies for potato inputs such as 
seeds and fertilizer, acquisition costs are high 
for many farmers. Additionally, farmers are 
constrained by lack of access to credit, poor 
farming practices, and inherent problems of 
soil infertility. Therefore, Cameroon still has a 
deficit in potato production (Mengui et al., 2019). 
Investment in the potato value chain would be 
a significant income generating opportunity for 
youth and women.
2.4.2. Cocoa 
The Southwest and Central regions of 
Cameroon lead in cocoa production, with 
the Southwest region accounting for 50% of 
the total production. Smallholder farmers are 
mainly involved in cocoa production activities 
(ZEF et al., 2017). Average farm sizes are 5.7 ha 
for smallholder farmers, 5-10 ha for medium-
scale farmers, and >10 ha for large-scale 
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farmers. Cocoa provides income for almost 
70% of the households. Men are the primary 
contributors to cocoa production, representing 
over 80% of producers (Geitzenauer et al., 2016). 
The average age of a cocoa farmer is 50 years; 
there is minimal involvement of the youth (ZEF 
et al., 2017). Between 2010 and 2012, there was 
an increase in both the number of farmers (16%) 
and cocoa output (7%) (Fule, 2013).
Most farmers use improved cocoa varieties 
that are high-yielding and pest-resistant. 
The multiplication and distribution of seeds is 
coordinated by MINADER. Chemicals are used to 
fight fungal diseases that frequently affect cocoa 
production, especially black pod. The equipment 
used in cocoa farming is both traditional (e.g., 
wheelbarrows and machetes) and modern (e.g., 
motorized sprays). 
Harvested and extracted cocoa beans are 
processed mainly using traditional methods 
such as solar drying. Some cocoa farmers 
however use ovens has been as it is effective in 
maintaining the desired moisture content (ZEF et 
al., 2018), but solar drying is more promoted. The 
marketing of cocoa in Cameroon is liberalized, 
consisting of actors such as retailers, wholesalers, 
and exporters. The market is dominated by 
intermediaries who are licensed buyers. Market 
prices9 are considered low, mainly due to poor 
transportation networks and the poor quality of 
cocoa (e.g. burnt and cracked beans and high 
moisture content). Intermediaries sell cocoa to 
large exporting and local processing companies. 
Value-added products like cocoa butter, powder, 
and paste are both sold locally and exported to 
neighbouring countries. (Fule, 2013; ZEF et al., 
2017). Farmers benefit from extension services 
provided by the National Cocoa Development 
Company (SODECAO), whose mandate is to 
promote cocoa cultivation (Achancho, 2013). 
Cocoa production in Cameroon is hindered 
9 The prices are set at the farmgate, depending on the cocoa quality and the seller’s bargaining power relative to the buyer.
10 The traditional system is commonly referred to as rural or backyard production system. This system is dominant due to low investments 
and little care required
11 About 90% of broilers in Cameroon are exported to Sudan, Chad and Central Africa
by the difficulty of accessing inputs and 
agricultural services and by the poor 
organization of cocoa cooperatives (ZEF et al., 
2017). Moreover, the fertilizer subsidy program, 
which supported almost 60% of farmers, failed 
due to the high costs and delivery delays. Thus, 
the potential yield for cocoa in Cameroon (2-3 
tons/ha) has not been achieved and the average 
yield stands at 400 kg/ha (Drum Commodities, 
2012). Credit is also a major constraint in 
the cocoa value chain. The government has, 
however, put measures in place, for example 
establishing the Cocoa and Coffee Development 
Fund (FODECC) to finance farmers in the sector 
(Achancho, 2013).
2.4.3. Poultry
The poultry sector plays a significant role 
in income generation and food security in 
Cameroon. Due to demand driven by its high 
protein content, poultry production has become 
a lucrative venture in most parts of the country 
especially the West, Central, Northwest, and 
Southwest regions (Ukum et al, 2018). Both 
traditional10 and exotic poultry breeds exist in the 
country; they are bred mainly in the Cameroon’s 
West (ZEF et al., 2017). Exotic breeds are found 
in urban and peri-urban areas, while traditional 
breeds are widespread, accounting for 70% of 
the poultry population nationally. Traditional 
breeds contribute 35% of total poultry meat 
production, and 65% of poultry profit (Ekue et al., 
2003). Approximately 43% of traditional poultry 
are consumed at home, while 34% are sold and 
23% are gifted (Ekue et al., 2003). Brokers sell 
exotic poultry to wholesalers, who in turn sell to 
retailers in the urban areas or export to regional 
markets.11 On the other hand, traditional poultry 
is sold by farmers directly in the village markets 
or to retailers in smaller towns through brokers 
(Ay et al., 2018). Importantly, products from 
traditional poultry (eggs and meat) fetch higher 
market prices compared to those from exotic 
poultry (Ekue et al., 2003). 
Traditional poultry are reared in a free-
range system and they depend on compost 
dumps, grasses and leaves, leftover meals, 
and cereals (maize and rice) for feed. While 
the production and sale of traditional poultry 
is dominated by women, men are the major 
decision-makers when it comes to poultry 
management issues such as construction of 
poultry housing and disease management (Ekue 
et al., 2003). Antibiotics are commonly used 
for poultry medication and growth promotion. 
However, misuse of antibiotics is rising, leading 
to resistant pathogens and contamination of 
poultry products. This has become a public 
health concern (Wadoum et al., 2016). Although 
the expansion of feed producers is significant, 
demand still has not been met, so domestic 
supply is complimented with imports. 
Despite their ability to withstand harsh 
climates and low maintenance costs, the 
rearing of traditional birds faces challenges 
such as lack of sufficient feed, high mortality 
rates due to disease, and poor feeding and 
housing conditions (ZEF et al., 2017). Improving 
access to loans, building the capacity of value 
chain actors, and investment in infrastructure 
(e.g. cooling facilities) can increase the 
competitiveness of the sector. Further import 
restrictions on poultry products would also boost 
the domestic poultry sector (Ay et al., 2018). 
2.5. Agricultural sector challenges 
Climate change is among the major 
challenges that farmers in Cameroon face. 
Decreased rainfall and increased temperatures 
contribute to lower net revenue from agricultural 
production (Molua and Lambi, 2007). Future 
climatic trends demonstrate that climate 
variability will continue, whereby the yields 
of essential crops (e.g., maize, plantains, and 
tomatoes) will either remain constant or 
decline in almost all the regions in the country 
(Abia et al., 2016).  Farmers in Cameroon are 
rich in indigenous knowledge for coping with 
climate change (Tingem and Rivington, 2009). 
However, the subject of whether the indigenous 
knowledge is effective in managing climate 
change and sustaining agricultural production 
at the same time is still debatable (Njomo et al., 
2019). Providing climate information to farming 
households is therefore key in responding to 
climate variability in Cameroon (Molua, 2010). 
Agricultural production (as discussed in 
section 2.3) in Cameroon is characterized 
by low levels of input use, mainly fertilizer, 
seeds, and chemicals. The high cost of inputs 
and failure of the government’s input subsidy 
program are obstacles to their increased use 
(Ball, 2016). Cameroon is rich in conventional 
agricultural practices which are considered 
effective by the farmers, but there are no 
organized structures to promote them (Njomo et 
al., 2019). As a result, low productivity continues 
to characterize smallholder farming systems 
(Abia et al., 2016).  Technological investments are 
required to achieve potential yields.  
Coupled with high poverty rates and limited 
resources (as discussed in section 2.2), rural 
farmers in Cameroon have limited access to 
financial services. This is due to the high cost 
of financing, their lack of capacity to implement 
financeable projects, and gaps in financial 
services (ZEF et al., 2017). The result is low 
investment in factors of production that could 
boost economic returns, leading to high poverty 
rates among farmers. The government is already 
working towards establishing agricultural banks 
and rural micro-finance schemes to support 
farmers (Achancho, 2013). It is expected that 
this will encourage participation in agricultural 
activities. 
Land (as mentioned in section 2.3) is 
considered as an essential productive input, 
but it is estimated that over 75% of farmers 
do not own title deeds to the land they use for 
agricultural production. This has been attributed 
to the absence of tenure security and customary 
systems overriding legal one. However, land 
tenure security increases the likelihood of 
accessing credit for farmers in the rural base (Joel 
and Bergaly, 2020), which demonstrates the need 
for land tenure reforms in Cameroon. 
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Climate change has impacted productive 
resources like land and water, thus farming 
in entirety. Therefore, they should be highly 
considered for policy interventions. Presently, 
Cameroon has a wide range of policies, 
programmes, and strategies for different 
sectors of the economy, which address various 
aspects of climate change (e.g. greenhouse gas 
emissions) (Njamnshi et al., 2018). 
In 2005, Cameroon submitted its initial 
national communication on climate change 
to the United Nation Framework Convention 
on Climate Change (UNFCCC). The document 
detailed the amount of greenhouse gas (GHG) 
emissions,12 the impact emissions have on 
vulnerable groups, and the measures the 
country can undertake in response. The National 
Adaptation Plan for Climate Change (NAPCC 
2015) was formulated under the umbrella 
of the UNFCCC to provide the country with 
a framework to guide the coordination and 
implementation of climate change adaptation 
initiatives. Another initiative streamlining 
climate change action in Cameroon’s broad 
sustainable development agenda is the Low 
Emission Development (LED), which oversees 
the implementation of Cameroon’s Nationally 
12 The total value for GHGs in Cameroon as of 2012 was 100,922 kt of CO2
Determined Contributions (NDC).
Climate change has also been integrated 
into strategies for climate-vulnerable 
resources. One example is the National Plan 
for Environmental Management, adopted in 
1996. In ensuring the protection and sustainable 
use of natural resources like forests, this plan 
incorporates climate change adaptation and 
mitigation strategies in the areas of reducing 
GHGs by using alternative energy sources 
(Crawford et al., 2011). Cameroon has also taken 
advantage of international policies on forest 
management, such as Reducing Emissions 
from Deforestation and forest Degradation 
(REDD). This has been incorporated as a strategy 
for climate change mitigation through the 
restoration and maintenance of forest carbon 
sinks. Further, the unique impacts of climate 
change on women in agriculture point the need 
for gender sensitive policies. In Cameroon, the 
Gender Climate Change and Agriculture Support 
Programme (GCCASP) ensures the integration 
of women farmers through increasing their 
productivity, improving the quality of their 
commodities, and building their adaptive 
capacity to mitigate climate change.
» Cameroon lacks a national level framework to comprehensively address climate 
change.
» Currently, the National Adaptation Plan for Climate Change is the main framework 
guiding the implementation of the country’s climate adaptation strategies.
» Climate change has also been integrated into strategies, particularly for climate-
vulnerable resources.
3. Policies, Strategies and 
Programs on Climate Change
Key messages
In general, Cameroon lacks a comprehensive 
and a specific framework for addressing 
climate change. Poor stakeholder participation 
and weak implementation are some of the 
recurrent policy formulation challenges. Climate 
change actions are also not well coordinated 
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Cameroon is supported by several public and 
private sector organizations. The government 
is primarily represented by MINADER and 
MINEPIA, which handle crop and livestock 
production, respectively. MINEP ensures that the 
resources that support agricultural production 
are protected. The Ministry of Forests and 
Wildlife (MINFOF) works closely with the National 
Agency for Forest Development (ANAFOR) 
on reforestation specifically. In coordination 
with the Institute of Agricultural Research for 
Development (IRAD), the Ministry of Scientific 
Research and Innovation (MINRESI) has been 
able to conduct research and introduce improved 
crop and livestock varieties to farmers. Similarly, 
MINADER, under the National Agricultural 
Extension and Research Programme (PNVRA), 
offers extension services to farmers. The national 
climate change monitoring centre is involved in 
the collection, monitoring and dissemination of 
climate information.
Through a collaborative engagement with 
non-governmental organizations (NGOs), 
the three value chains under review have 
received support on CSA strategies. GIZ 
has introduced farmers to improved varieties 
of cocoa and potato and breeds of poultry. 
Farmers have also been trained on climate-smart 
technologies and improved animal husbandry 
systems to enhance their production. Cocoa 
and potato farmers have been introduced 
to modern irrigation, drying, storage, and 
processing technologies. The Agricultural Training 
Programme (ATP) offers training on CSA practices 
(e.g., the use of organic manure) to potato 
farmers. The programme for Improvement 
of Competitiveness of Family Agro-Pastoralist 
Farms (ACEFA) offers advisory services, financial 
support, and has helped potato farmers with the 
construction of potato stores. The International 
Potato Centre (CIP) has been involved in 
initiatives to promote sustainable potato 
production and commercialization. The Green 
Care Association promotes CSA practices mostly, 
non-conventional livestock rearing, to poultry 
farmers. The GIZ has decentralized vaccination 
centres for disease management and introduced 
animal husbandry techniques among poultry 
farmers.
It is evident from the diversity in institutional 
support on CSA in Cameroon that climate 
change is a prioritized agenda. Weak 
institutional collaborations undermine the 
country’s national response to climate change. 
There is need for collaborative capacity building 
to strengthen networks among institutions at the 
implementation level of climate strategies.
» Cameroon has already demonstrated a focus on climate change adaptation as a 
policy priority. 
» A number of Cameroonian governmental agencies support agricultural and climate-
related activities. 
» Cameroonian farmers across value chains have already benefited from CSA support 
provided by international NGOs. 
Key messages
4. Governance, institutional 
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» Climate risks vary by region across Cameroon; high temperatures, rain variability, 
and drought are among the most pressing.
» Due to these climate risks, potatoes are likely to experience decreases in suitability, 
but cocoa will remain fairly stable.
» Cameroonian farmers are largely aware of climate change trends, and would benefit 
from education, information updates, and extension services. 
Key messages
5. Climate Change-Related 
Risks and Vulnerabilities
5.1. Farmers’ perceptions on 
climate change
Understanding stakeholder perceptions of 
the impacts of climate change on farming 
and natural resources is key in making 
informative policy decisions for climate 
resilience. Farmers are the most vulnerable 
stakeholders since they are directly affected 
by climatic impacts such as crop failures 
and reduced incomes. Their knowledge and 
perceptions are therefore quite relevant since 
they determine the adaptation strategies that are 
most effective to their production (Ngoe et al., 
2019). 
Almost 85% of farmers in Cameroon have 
knowledge about climate change. The 
knowledge13 is derived both from their individual 
perceptions (based on farming experience), and 
indigenous knowledge about plant and animal 
behaviour from the wider community. However, 
very few rural farmers (less than 3%) use 
seasonal forecasts because of low literacy levels 
(Tume et al., 2019). 
From the farmers’ perspective, there have 
been variations in climatic conditions 
13 The knowledge of the community on weather forecasting forms an important component of ethno-meteorology.
in Cameroon, with most of the changes 
observed in the past 20 years (Ndoh et al., 
2016). Farmers noted the irregular onset and 
early cessation of rains, a general decrease 
in the intensity of rainfall, extreme weather 
events (floods and drought) and increasing 
temperatures. For instance, the onset of the 
first rains had regularly occurred in mid-March, 
but the trend is one of shifting delays (to mid-
April or even May) leading to a shorter duration. 
Conversely, in some areas intense rainfall leads 
to floods. The consequences include reduced 
crop yields, death of animals, soil erosion, 
and novel pests and diseases. The impacts of 
climate variability on natural resources are 
more evident where a remarkable drop in water 
levels in streams, watersheds, and springs has 
been observed. Trees have also dried up, and 
biodiversity has disappeared (e.g. butterflies). 
Some farmers, however, feel that the climate 
variabilities are mainly because of human 
activities like deforestation (Fonteh et al., 2016).
5.2. Climate change and variability: 
historic and future trends
The impact of climate change differs 
with respect to the current climates and 
agricultural activities of each region. The 
Northwest and West regions of Cameroon are 
mostly mountains and highlands with a cool, 
temperate climate. They experience a rainy 
season with average annual rainfall of 2400mm, 
and temperatures between 15-32°C (Ndoh et al., 
2016). The Southwest region has a hot and humid 
climate, with an average rainfall of 2500mm and 
summer temperatures of 38°C (Molua, 2010). 
Adamawa is a savannah zone that traverses 
the temperate and hot and dry climates. Here, 
temperatures are relatively high and rainfall 
is erratic, with longer dry seasons than rainy 
seasons (Bertrand and Banye, 2012). 
High temperatures, variability in rainfall, and 
drought are the climatic hazards with the 
greatest impact on agricultural production in 
Cameroon. Historical14 data, averaged over the 
last 30 years, (shown in Figure 2), indicates that 
Cameroon encounters rainfall in the months of 
March-November, with the highest rainfall levels 
in August-October, and the lowest in December-
February. However, there are regional variations 
in rainfall: for instance, the Southwest region 
received the highest rainfall (400-480mm from 
14 The historical precipitation and temperature trends were analysed using data from CHIRPS (https://www.chc.ucsb.edu/data/chirps), and 
CHIRTS (https://www.chc.ucsb.edu/data/chirtsdaily)
August-October), followed by the Northwest (350-
380mm) and West (280-350mm). Adamawa, with 
an average of 250-300mm, had the lowest rainfall 
amounts. Over the same time period, the South 
West region had a maximum 5-day running 
average precipitation of 40 mm. The Northwest 
and West had an almost similar average of 25mm 
and 24mm, respectively. Adamawa had the least 
days with an average of 19mm (Figure 3).
Cameroon experiences a dry winter in 
December-February, where the maximum 
duration of a dry spell can last up to 70 
days. Adamawa region experienced the driest 
season, with an average of 56 consecutive dry 
days, while the Northwest and West had an 
average of 40 and 36 days, respectively (Figure 
4). Lengthy dry spells have been accompanied 
by increased temperatures. The mean annual 
temperatures in most regions of Cameroon are 
between 15°C-32°C. Across the regions, there 
are differences, with a range of 20°C-30°C in 
Adamawa, 17°C-31°C in the Northwest region, 
18°C-30°C in the West, and 25°C-32°C in the 
Southwest (Figure 2). The maximum number of 
days with temperatures greater than or equal to 
Figure 3. Historical mean temperature15 and rainfall (average of last 30 years) for Adamawa, region of 
Cameroon
15 The blue-greenish line shows the maximum temperature, while red line shows the minimum temperature
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35°C was less than 5; the Southwest region 
had the highest number (5 days), followed by 
Adamawa (3 days), while West had no days with 
temperatures greater than or equal to 35°C 
(Figure 5).
Climatic projections16 indicate that these 
rainfall, drought, and temperature patterns 
are likely to persist in Cameroon in the 
coming decades (2021-2061). For example, the 
average maximum 5-day running precipitation 
will increase by 2 to3 mm in the Northwest, 
West, and Adamawa regions. The South West will 
observe an increase by 6mm. This serves as an 
indicator of lower rainfall. Conversely, instances 
of drought will also increase: in Adamawa, the 
number of consecutive dry days is projected to 
increase to 70. The Northwest region is projected 
to have an average of 60 days of dry spell, and 
the West, 58 days. (Figure 4). Consequently, the 
maximum number of days with temperatures 
greater than or equal to 35°C will increase 
almost five-fold, with Adamawa projected to 
have 20 days a year; the Northwest Region, 10 
days; the West, 8 days; and Southwest, 53 days 
16 The future projections are an ensemble of downscaled CMIP5 products described (Navarro-Racines et al 2020).
17  Suitability in this context is measured as the cumulative percentage of area under a crop. The Eco-Crop model was used to find the 
suitable areas for crop production under the current and future climate scenarios (Ramirez-Villegas et al., 2013). The criteria used was 
based on the temperature and precipitation thresholds identified by experts.
(Figure 5). This indicates the risk of heat stress in 
these regions.
5.3.  Crop suitability analysis
The suitability of the crops under 
consideration varies across the regions. A 
crop suitability17 analysis shows that historically 
(1960-1990) Adamawa, Northwest and West 
regions had high suitability (more than 80%) 
for potato production. The Southwest region 
was, however, moderately suitable for potatoes. 
Conversely, when it comes to cocoa production, 
the West, Northwest, and Southwest regions 
were all found to be highly suitable (80-100%) for 
production over the same time period. Adamawa 
is only suitable for production in the southern 
part. A few of the cocoa-producing areas in the 
Northwest and West regions had moderate 
suitability (40-80%) (Figure 6). 
Given the conditions of increasing 
temperatures, rainfall variability, and 
prolonged droughts, the suitability of 
Figure 4. Historical (left), future projected (center), and projected change (right) for the maximum 
5-day running average precipitation in millimeters (average of last 30 years) for Adamawa, North West, 
South West and West regions of Cameroon
Figure 5. Historical (left), future projected (center) and projected change (right) for the maximum 
number of consecutive dry days within the year (average of last 30 years) for Adamawa, North West, 
South West and West regions of Cameroon
Figure 6. Historical (right), future projected 9center), and projected change (right) for the total number 
of days with maximum temperature greater or equal to 35°C in the year (average of last 30 years) for 
Adamawa, North West, South West and West regions of Cameroon
Figure 7. Historical and future (scenario RCP 8.5, periods 2030 and 2050) suitability of heat tolerant 
potato production in the South West, North West, West and Adamawa regions of Cameroon.
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potatoes and cocoa in the four regions will be 
different in the coming years (Figure 7). At an 
RCP of 8.5,18 the analysis indicates a decline in 
suitability for potato, with a high probability that 
the Southwest will be unsuitable for production 
by 2050. The suitability of cocoa, however, 
shows a negligible change, meaning that all four 
regions will remain suitable for production by 
2050. While the Southwest region is likely to 
maintain their suitability for cocoa, the West 
and Northwest will develop more suitable areas. 
The changes in suitability of potato and cocoa 
in these regions could be due to the variability 
in temperature and rainfall as described in the 
previous section, implying that farmers should 
be given information on future crop suitability 
to encourage adoption of appropriate climate-
smart practices. 
5.4. Climate vulnerabilities across 
agriculture value chain 
commodities
High temperatures, a decrease in the length 
of the rainy season, late onset of rainfall, and 
drought were identified as the hazards with 
the greatest impact on the potato, cocoa, and 
poultry value chains. The summary of their 
impacts is highlighted in Table 2.
5.4.1. Potato
Key informant interviews19 identified high 
temperatures and late onset of rains as 
the major climatic hazards affecting the 
potato value chain, primarily at the on-farm 
production stage. Naintoh et al. (2018) notes 
that potatoes can grow in diverse environments, 
but a temperate climate is more conducive. 
Potatoes need temperatures of 6-18°C for tuber 
sprouting, emergence above the soil surface, 
and stem elongation. Temperatures above this 
inhibit tuberization, causing a decrease in yields. 
Higher temperatures also affect the post-harvest 
18 A Representative Concentration Pathway (RCP) shows the concentration of GHGs, which is an indication of global warming (indicating 
increasing temperatures). Four RCPs are widely used; 2.6, 4.5, 6, and 8.5, whereby a greater RCP represents a higher concentration of 
GHGs.
19 Key informants were identified for each value chain through the GIZ team. Seven informants participated in the cocoa value chain 
interview, while the poultry and potato value chains had four experts each. See the list of experts (Annex –Table 6).
20 The intensity of cocoa refers to the richness in flavour.
stage, where they can cause potatoes to rot and 
promote the build-up of bacteria. Similarly, the 
optimal rainfall required for early maturity (at 
the germination and sprouting stages) is 250-350 
mm. A delay in the onset of rainfalls can limit 
soil moisture crucial for seed germination. With 
the late onset of rainfall, farmers experience a 
delay in planting that makes the seed tubers 
susceptible to viral infections that ultimately 
affect yields (Njukeng et al., 2013). The late onset 
of rain can, therefore, have a major impact at 
the input acquisition stage of the potato value 
chain. Other consequences include increased 
risk of pest infestation and diseases such as 
potato blight. The Northwest and West regions 
of Cameroon are likely to be affected by rainfall 
changes because of their concentration of potato 
production. Additionally, women are more 
vulnerable to the impacts since they are actively 
involved in food crop value chains like potato.
5.4.2. Cocoa
A decrease in the general length of the rainy 
season and drought were identified as main 
climatic hazards affecting the cocoa value 
chain in Cameroon, primarily affecting the 
on-farm production stage. Nkobe et al. (2013) 
shows that increased rainfall favours cocoa 
yields, with a threshold of 3000mm annually. 
A decrease in general length of rainfall season 
implies water shortages during the growing 
season that would inhibit flowering initiation 
and the cocoa intensity.20 Additionally, delayed 
rains alter the cocoa cropping calendar and 
distort production. Extended periods of dry 
days (drought) indicate an overall increase in 
temperature and reduced rainfall. Kimengsi and 
Tosam (2013) found that changes in temperature 
outside of the optimal range affect the sprouting 
and pre-mature ripening of cocoa pods, 
leading to a decline in cocoa yield per ha. Other 
consequences that emanate from variability of 
the rainy season and drought are infestation by 
Figure 8. Suitability change of heat tolerant potato production in the South West, North West, West 
and Adamawa regions of Cameroon
Figure 9. Historical and future (scenario RCP 8.5, periods 2030 and 2050) suitability of cocoa 
production in the South West, North West, West and Adamawa regions of Cameroon.
Figure 10. Suitability change of Cocoa production in the South West, North West, West and Adamawa 
regions of Cameroon.
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the black pod disease and capsids, 
which can result to up to 80% of 
cocoa yields. Additionally, farmers 
have difficulty in determining 
when to spray their crops when 
infested. The absence of an 
effective climate information and 
monitoring systems exposes cocoa 
farmers to increasingly variable 
climatic conditions. Farmers in the 
Southwest region are the most 
affected since they contribute to 
almost half of Cameroon’s cocoa 
production.
5.4.3. Poultry
The traditional poultry rearing 
system constitutes of two-
thirds of poultry production in 
Cameroon. It is dominated by 
local breeds of chicken that can 
withstand harsh climatic conditions 
(Ekue et al., 2003). Nonetheless, 
experts in the value chain point to 
drought and high temperatures 
as major climatic hazards. The 
threat is most severe at the input 
acquisition stage, since heat and 
drought affect the whole country, 
and can lead to deficits in crops like 
the maize and rice that the poultry 
sector depends on for feed. As a 
result, the cost of feed is extremely 
high, taking up almost 70% of total 
production costs (Ay et al., 2018). 
Additionally, high temperatures 
can directly lead to the death 
of poultry. Climate variability, 
especially temperature, causes 
the spread of poultry diseases 
such as the new castle disease. 
However, such diseases are less 
common during the dry season. 
The poultry sector in Cameroon 
employs a greater portion of youth 
and women, who would thus be 
particularly vulnerable due to 
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» Adaptations to build climate resilience are key in Cameroon.
» Potatoes and cocoa farmers benefit primarily from the introduction of improved 
varieties and good agricultural practices at the on-farm production stage. 
» Poultry farmers benefit from increased vaccination and veterinary care access and 
improved habitat models.
» The strategies presented in this report were ranked by in-country experts.
6. Adaptation to Climate Change and Variability
Key messages
Given the climatic hazards along the potato, 
poultry, and cocoa value chains, adaptation 
strategies to build up farmers’ resilience 
are of utmost importance. Some adaptation 
strategies cut across value chains, while others 
are oriented towards one chain specifically (Table 
1). Adaptation is, however, limited by information 
asymmetry on the changing climatic trends, low 
access to extension services, ineffective use of 
productive inputs, and the inadequacy of policies 
to tackle climate change in the agriculture 
sector. Cost-effective adaptation strategies 
such as mixed cropping, use of organic manure, 
adjusting planting dates, crop diversification, 
and involvement in off-farm activities are 
common among local farmers. Farmers are 
of the opinion that the traditional weather 
forecasting methods are important and effective 
in the rural community, but that they are slowly 
eroding. Traditional methods therefore need to 
be blended with modern forecasting to foster 
sustainable local development (Tume et al., 
2019). 
6.1. On-farm adaptation strategies
6.1.1. Potato
For potato farmers, adaptation strategies are 
geared towards input optimization, such as 
the use of drought-tolerant and high-yield 
potato varieties, irrigation equipment, and 
fertilizer use (Naintoh et al., 2018; Nyanchi 
and Nchamcham, 2019). Traditional practices 
include altering planting dates, application of 
manure, and rotational and multiple cropping 
(Njomo et al., 2019). Some strategies introduced 
by GIZ, like the use of heat- and disease-tolerant 
varieties, mechanization of potato farming, and 
improvement of irrigation systems, cut across 
the value chain. The use of biodegradable 
materials (for mulching) and the adoption of soil 
and water conservation techniques can also be 
implemented. 
6.1.2. Cocoa
Cocoa farmers’ coping strategies cut across 
the input, on-farm production, and post-
harvest stages. The use of improved cocoa 
varieties, good agricultural practices (GAPs), 
cascade fermentation, and improved storage and 
processing technologies were introduced by GIZ. 
Practices such as agroforestry to provide shade, 
farming along riverbeds, and the use of microbial 
fungicides are among farmer-led initiatives (ATPS, 
2013). Potential strategies like the introduction 
of more adaptive cocoa varieties, diversification 
with climate resilient cash crops (e.g. palm, 
timber, and plantain), the use of climate 
information, and crop insurance are also used by 
some farmers. 














• Traditional and modern 
weather forecasting 
methods
• Traditional and modern 
weather forecasting 
methods





• Soil conservation techniques
• Mulching





• Ethno-veterinary therapy, 
antibiotics, kerosene, 







• Improved processing 
facilities
• Improved processing 
facilities
• Cascade fermentation
• New fermentation and 
drying techniques
• Improved processing 
facilities
Crop rotation • Diversification with crops 
like palm, timber, yams, 
maize, and plantain
• Diversification with crops 




• Increased vaccination and 
veterinary care*
• Improved habitat models
• Utilizing locally available 
harvest waste for feeding
• Use of improved animal 
rearing and husbandry 
techniques
• Use of Good Agriculture 
Practices*
• Farm mechanization
• Planting date modification
• Land preparation





• Improved poultry breeds • Improved, modern seed 
varieties*
• Drought tolerant and high 
yield varieties
• Heat- and disease-tolerant 
varieties
• Quick-maturing varieties












• Post-harvest management • Improved storage and 
processing technologies 
and facilities* 
Finance • Crop insurance
*Denotes that this is the highest-ranked adaptation strategy for its respective value chain. 
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• High capital 
required to 
purchase inputs
• Build-up of 
bacteria
• Rotting of potatoes




• Infestation by 
pests and diseases
• Reduced potato 
yields
• Poor quality of 
produce
• High incidences of 
storage pests
• Low market prices 








• Use of improved potato varieties that are tolerant of heat
• Use of organic matter (plant litters) to enhance soil nutrients
• Adapting the time of sowing according to the rainy season
Late onset of 
rain
• Delay in input 
acquisition 
• Viral infection for 
tuber seeds
• Inhibits seed 
germination
• Delay in planting 
• Infestation of pests 
and diseases
• Lower yields • Reduced income 
Magnitude of 
impact




• Use of organic and biodegradable mulch
• Diversification with crops such as palm, plantains, and timber
• Soil and water conservation technologies 
• Use of improved potato seed varieties that are drought-tolerant and quick-maturing
Strategies to mitigate both hazards
Farmers’ coping 
strategies 
• Altering planting dates 
• Application of animal manure 





• Use of potato varieties that can withstand harsh climatic conditions
• Installation of irrigation systems
• Mechanized farming
• Construction of potato stores
• Application of GAPs, e.g., land preparation, post-harvest management
• Use of quality planting materials
6.1.3. Poultry
Poultry farmers mainly use traditional, 
on-farm adaptation strategies such as 
cross-breeding; ethno-veterinary21 therapy 
is also common (Ekue et al., 2003). GIZ has 
decentralized vaccination centres, facilitating 
the access of veterinary services among poultry 
farmers in the rural areas. Innovations on animal 
husbandry such as the improved habitat model 
have also been introduced. Other strategies used 
by farmers include the use of improved poultry 
breeds and utilizing locally available harvest 
waste for feeding.
6.2. Overall ranking of the 
adaptation strategies
A literature review identified farmers’ 
adaptation strategies. This entailed 
traditional CSA practices used by farmers, and 
modern practices introduced by development 
organizations including GIZ. Similarly, a list 
of all hazards that affected production in the 
three value chains was compiled. Experts were 
then tasked with identifying the two hazards 
that impacted each value chain the most. Then, 
the experts chose the two most promising 
adaptation strategies for each of the two 
hazards at every stage of the value chain (input 
acquisition, on-farm production, post-harvest 
and marketing). All the promising strategies were 
then ranked on a scale of 1-8, where the value 
1 implied a highly-ranked strategy and 8 a low 
one. The final ranking resulted in two strategies 
for each hazard in each value chain (See Annexe, 
Table 5).  
For the cocoa value chain, the use of climate-
resilient cocoa varieties (value of 2.7) and 
construction of improved processing and 
storage facilities (value of 3.5) were the 
most promising strategies for drought. 
Crop diversification and provision of climate 
information were ranked highest (each with 
a value of 1) for the decreasing length of the 
21 These are traditional ways of treating poultry diseases, usually with substances available locally from the farm or market. It is common in 
the rural areas due to absent veterinary extension services.
growing season (See Annexe, Table 5). These 
strategies were highly ranked because they do 
not have a negative impact on the environment, 
they ensure profitability. They also allow farmers 
to plan their planting calendar.
Use of improved potato varieties (value of 
1) and replenishing soil fertility (value of 5) 
were the most promising strategies for high 
temperatures in the potato value chain. 
Diversifying crops and soil conservation (value of 
3), and the use of biodegradable organic mulch 
(value of 1) had the highest rank for the late 
onset of rains. These strategies are effective and 
help in conserving soil nutrients. 
Use of improved animal husbandry practices 
such as improved habitat models (value of 3) 
and the use of suitable poultry breeds (value 
of 1) are promising strategies for the poultry 
value chain to face the hazards both of high 
temperature and drought. These two strategies 
increase farmers’ adaptability and profitability, 
and are accessible to farmers in the rural areas. 
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Drought • High costs of 
inputs






• Infestation of pests 
and diseases
• Poor quality of 
cocoa
• High incidences of 
storage pests








• Use disease- and climate-resistant cocoa varieties
• Agroforestry to provide shade
• Construction of storage and processing facilities




• Delays in decision-
making for input 
use
• Inhibits flowering
• Reduces cocoa 
intensity
• Disrupts the 
cropping calendar
• Infestation of pests 
and diseases
• Decline in cocoa 
yield









• Use of disease- and climate-resistant cocoa varieties
• Providing farmers with information on climate modelling for good planning
• Diversification with other crops for cash and home consumption e.g., plantains, yams, 
maize
• Agroforestry to provide shade for cocoa
 Strategies to mitigate both hazards
Farmers’ coping 
strategies 
• Using shade from trees 
• Farming along riverbeds for moisture supply during dry seasons 
• Use of fungicides to curb microbial load




• Introduction of disease-resistant cocoa varieties
• Introduction of new fermentation and drying techniques
• Construction of improved storage and processing facilities







Drought • Increased cost of 
feed
• Scarcity of water
• Limited feed for 
poultry
• Mortality of birds  
• Decline in the 
volume of poultry 
and by- products
• Limited supply 
of poultry and 
by-products in the 
market









• Use of improved animal husbandry systems
• Use of suitable poultry breeds
• Use of ethno-veterinary therapy, antibiotics, kerosene, and palm oil for disease control
High 
temperatures
• High costs of 
veterinary drugs 
and services
• Infestation by 
diseases
• High cost of 
treatment
• High mortality 
rates of poultry
• Poor quality of 
birds and eggs
• Poor product 
fetches lower 
prices








• Practicing non-conventional poultry rearing, especially in feeding
• Use of improved animal husbandry systems (improved habitat model)
• Use of suitable poultry breeds
• Use of ethno-veterinary therapy, antibiotics, kerosene, and palm oil for disease control
 Strategies to Mitigate Both Hazards
Farmers’ coping 
strategies 
• Use of ethno-veterinary therapy, kerosene, and palm oil in treating diseases




• Use of improved animal rearing and husbandry techniques
• Use of antibiotics in treating diseases
• Vaccination of poultry to control diseases
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6.3. Cost benefit analysis of the prioritized adaptation strategies
» A Cost-benefit analysis was conducted for the highest ranked adaptation strategies. 
» The use of improved potato tubers and cocoa varieties were found to be profitable, 
with a moderate to low-risk investment. 
» The use of improved varieties in both value chains are associated with high yields.
Key messages
Cost-benefit analysis (CBA) has been widely 
used to help guide investment decisions 
about CSA practices, because it allows the 
comparison of a recommended CSA practice 
in relation to an existing one,22 in terms of 
costs, returns and efficiency (Ng’ang’a et al., 
2017). For this profile, a CBA was computed 
for the highest-ranked innovation – the use of 
improved seed varieties in the case of cocoa 
and the use of improved tuber in the potato 
value chain. Three CBA indicators23, Net Present 
Value (NPV), the Internal Rate of Return (IRR) 
and payback period were used to establish 
the profitability associated with use of these 
varieties. 
The experts interviewed note that improved 
variety of tuber is advantageous as it 
is resistant to high temperature, while 
improved seeds for cocoa are used due to 
its resistant to diseases and climate change-
related effects such as drought. The use of 
an improved variety24 of potatoes tuber and 
improved cocoa seeds require about 106% and 
12% more capital respectively for installation 
when compared to BAU (Table 3). A similar trend 
22 The existing practices are referred to as Business as Usual (BAU). Most farmers in the developing world already have conventional 
practices that help them cope with climate change variabilities. Some of them have been effective while others have had no impact on 
climate change, hence the importance of the comparison.
23 The NPV measures the incremental flow of net benefits from the innovation over its lifecycle, while the IRR is the discount rate (10% in 
this case) that equates NPV to 0. A higher IRR (normally denoted by r) indicates a high profitability potential. The payback period refers 
to the number of years it takes for a practice or an innovation to recoup the capital invested. A shorter payback means that innovation is 
more appealing for investors.
24 Improved variety in this context are those that can withstand harsh climatic conditions such as drought and high temperatures, as well 
as pests and diseases. They are also high yielding in nature
is observed in operation costs where the use 
of an improved variety of potatoes tuber and 
improved cocoa seeds require a 77% and 74% 
more capital respectively when compared to 
BAU (Table 3). 
High implementation and operation costs 
associated with these innovations act as 
potential barriers for their adoption. The main 
benefit associated with these two innovations 
is not, therefore, due to reduction in either 
installation, maintenance or operation costs, but 
rather due to the improvement in yields. The 
yield from the new improved variety of cocoa 
seeds and improved potato tubers is 150% 
and 100% respectively higher than that of BAU 
(Figure 8).
The NPV for the new improved potato 
tuber and improved cocoa seeds was USD 
22,554, and USD 8,305 respectively. The 
IRR for the new improved potato variety and 
improved cocoa seed was 534% and 36% 
respectively (Table 4), and are higher than the 
prevailing discount rate of 10%. The use of the 
new improved potato tubers and improved 
Table 3. Summary Information on Installation, maintenance and operation costs for business as usual 


































578.6 1,665.4 10,704.0 10,752.0 2,760 2,760
Average 1,564 3,229 29,592 28,616 8,205 14,505
% change when the 
improved seed is 
compared with BAU







4,958.8 5,577.0 72,882.0 77,940 2,600 4,000
% change when the 
improved tuber is 
compared with BAU
n/a 12% n/a 7% n/a 74%
25 Case in this context refers to two responses. Two experts were interviewed for the cocoa value chain and one for the potato (See annex – 




















New improved variety 
of potato tubers
Figure 11. Yield for business as usual (BAU) versus the two innovations (improved potato tuber and 
improved cocoa seeds) in Cameroon.
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cocoa seeds has a payback of 1 and 5 years 
respectively (Table 4). This implies that the use 
of an improved variety of potato tubers could 
be more appealing to smallholder farmers 
because it has a shorter payback period (i.e., 
the time needed to repay the initial investment 
costs) when compared to for example the use of 
improved cocoa seeds.  
The risk associated with these two 
innovations were modelled using Monte 
Carlo simulations (n=10,000). The probability 
distribution of the NPVs for the two innovations 
is summarized in Column 6 in Table 4. The 
results show that the profitability related risks 
associated with implementing each of the two 
innovations given the characteristic of the 
cumulative density function of expressing the 
likelihood for NPV being less than or equal to 
the costs of adopting each innovation (e.g., 
installation, maintenance and operation costs). 
The use of new improved potatoes tuber is a 
low-risk investment because the likelihood of 
losing invested capital is only 2%. However, the 
use of new improved cocoa seeds is a low to 
moderate risk investment because the likelihood 
of losing invested capital ranges from 3% to 40% 











Potato Improved varieties 22,554 534 (>r) 1 This practice has about 2% 
probability of losing the 
invested capital
Cocoa New improved 
variety (Case 1)
9,043 32 (>r) 4 This practice has about 




7,568 40(>r) 6 This practice has about 3% 
probability of losing the 
invested capital
Average 8,305 36 (>r) 5 This practice has an average 
of 21% likelihood of losing 
the invested money
NB: >r implies that the practice is privately profitable per hectare basis
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Historic and future climatic trends show that 
high temperatures, drought, late onset of 
rains, and a decrease in the general length of 
the rainy season will impact the Southwest, 
Northwest, Adamawa and West regions of 
Cameroon. This will affect the activities in the 
cocoa, potato, and poultry value chains. These 
burdens add to the high costs of production 
inputs, limited access to finance, low extension 
coverage, and information asymmetry on climate 
variability, that currently burden the production 
capacity of farmers. Hence, Cameroonian 
farmers are at a risk for declining farm output 
and incurring losses. On-farm adaptation 
strategies have the potential of helping farmers 
cope with climate variability. Some of those that 
have been highly ranked by experts include: the 
use of climate-resilient varieties, diversification 
with climate-tolerant crops, application of 
GAPs, employing practices that target soil and 
water conservation, investment in irrigation 
equipment, and the establishment of improved 
processing facilities. Thus, their adoption should 
be encouraged among farmers. Services such 
as providing farmers with accurate climate 
information using digital media are also key for 
planning farming activities. 
CBA is a very important tool for evaluating 
investments that require a decision to be 
made (i.e., whether to proceed with the 
investment or not). Despite the strength 
and limitation associated with the CBA 
methodology (i.e. potential inaccuracies during 
the identification and quantification of costs 
and benefits and hence NPV), CBA is critical for 
future planning and strategic investment. The 
two innovations considered in this profile report 
are ‘no-regret options’, implying that they will 
yield economic benefits now and in the future 
and are therefore important for strengthening 
future household resilience. The two innovations 
studied are profitable, have a high IRR and a 
short payback period, and these could be the 
reasons why these innovations emerged as 
a strong priority for stakeholders during the 
prioritization process. When the distribution of 
the NPV indicator is considered, despite the high 
implementation and maintenance costs, the 
risks for returning unprofitable return associated 
with these two innovations range from low 
to moderate demonstrating an economic 
case for their scaling up. This implies that the 
use of improved varieties of potatoes tubers 
and cocoa seeds are profitable adaptation 
strategies that could help farmers deal with 
climate change-related effects such as drought 
and high temperature. The two innovations, 
therefore, constitutes some promising options 
that are of interest to GIC in that they have the 
potential of producing desirable outcomes for 
a majority of smallholder farmers in Cameroon. 
To achieve these desirable outcomes, however, 
mechanisms for upscaling the adoption of these 
innovations (such as availing affordable seeds 
and tubers) and provision of financial support 
needed to implement these innovations should 
be provided.
Women play a significant role in agricultural 
production in Cameroon; they should 
therefore be prioritized and included in 
CSA and other agricultural development 
programmes. Nevertheless, customary laws 
exclude women from owning productive 
resources like land, while social norms 
overburden their labour productivity for 
farm activities. Development interventions 
and policies should therefore emphasize 
empowering women and enabling them to 
allocate more time for agricultural activities.
Cameroon lacks a comprehensive policy 
framework that specifically addresses 
climate change, although it already has 
national and agricultural practices that 
address natural resources affected by climate 
change. A proper legislative framework needs 
to be put in place to explicitly tackle the menace 
of climate change, as the implementation of 
climate change actions is not well-coordinated 
within the existing frameworks. On the other 
hand, there is a strong institutional support 
for climate mitigation and adaptation in the 
country. Unfortunately, weak networks within 
institutions undermine the implementation 
of climate initiatives. Strengthening networks 
through collaborative capacity building (e.g. 
through offering training and participatory 
platforms) amongst institutional stakeholders is 
recommended for effective implementation. 
Going forward, a variety of opportunities 
for collaboration, funding, and synergies 
exist for these practices (Table 5). Several 
organizations are well positioned to offer general 
support across many potential activities. For 
example, the German Agency on International 
Cooperation works in disease and integrated 
pest management, production best practices, 
improved processing, storage and post-harvest 
technologies, water management, and variety 
improvement. Several federal institutions and 
policies broadly address agricultural climate 
change adaptation and mitigation, including the 
Ministry of Agriculture and Rural Development, 
Gender Climate Change, Ministry of Livestock, 
Fisheries, and Animal Industries, National 
Agency for Forest Development, Institute 
of Agricultural Research for Development, 
Ministry of Scientific Research and Innovation, 
National Agricultural and Research Programme, 
Agricultural Training Programme, and 
Agriculture Support Programme, and the 
National Agricultural Extension and Research 
Programme. The Cameroonian Government is 
collaborating with several international institutes 
on climate resiliency, such as the Consultative 
Group on International Agricultural Research, 
International Center for Tropical Agriculture, 
International Potato Centre, the Consultative 
Group on International Agricultural Research, 
Improvement of Competitiveness of Family 
Agro-Pastoralist Farms, International Center for 
Tropical Agriculture, and the German Agency for 
International Cooperation.
 
Further, several barriers challenge the 
general implementation of climate-aware 
policy in Cameroon. Cameroon lacks a national 
level framework to comprehensively address 
climate change. Low stakeholder participation 
and inconsistent implementation are recurrent 
policy formulation challenges. There is minimal 
coordination of climate actions across existing 
national policies. At the farm level, adaptation 
is limited by information asymmetry on the 
changing climatic trends, low access to extension 
services, and ineffective use of productive 
inputs. The high cost of inputs and failure of 
the government’s input subsidy program are 
obstacles to their increased use. Rural farmers 
have limited access to financial services. Land 
insecurity is prevalent and land tenure reforms 
are needed. Additionally, women play an 
important role in Cameroon’s agricultural value 
chains but are excluded from owning productive 
resources like land. 
7. Synthesis and Recommendations
42 43
Adapting Green Innovation Centres to climate change: analysis of value chain adaptation potential Potatoes, cocoa, and poultry in Adamawa, Northwest, West and Southwest Cameroon
























• National Adaption Plan for 
Climate Change
• National Plan for 
Environmental 
Management
• Gender Climate Change 
and Agriculture Support 
Programme
• Ministry of Agriculture and 
Rural Development
• National Agricultural 
Extension and Research 
Programme
Farm level barriers:
• Confidence in weather 
forecasts
• Limited access to 
forecasts
• Low literacy level
Institutional barriers:
• Low access to 
information and 
extension services
• Public and private 




























• International Potato 
Centre
Farm level barriers:**




• Inconsistent extension 
services
• Poor financial service 
availability
• Good potential 
for green blended 
finance, using public 
















































• Ministry of Livestock, 
Fisheries, and Animal 
Industries





• Lack of climate 
information to time 
spray events
Institutional barriers:**
• Inconsistent extension 
services
• Poor financial service 
availability
• Good potential 
for green blended 
finance, using public 





































• Failed government 
fertilizer subsidy 
program
• Good potential 
for green blended 
finance, using public 





















































• Lack of training
• Lack of infrastructure**
• High potential 
for private sector 
investing
• Best processing 
practices 
reduce losses 
in storage and 


























• Blended finance, 
using public funds 





















s • German Agency for 
International Cooperation
• Agricultural Training 
Programme
• International Potato 
Centre





• For poultry - lack of 
sufficient feed
• High mortality rates 
due to disease
• Poor housing 
conditions 
Institutional barriers:
• Inconsistent extension 
services
• Weak finance services
• Blended finance, 
using public funds 







































• Institute of Agricultural 
Research for Development
• Ministry of Scientific 
Research and Innovation




• Considerable capital 
required
• Limited availability
• Some financial risk 
involved in adopting 
improved varieties
Institutional barriers:
• Inadequate access to 
inputs
• Low access to finance
• Knowledge gaps





































• Lack of access 
to training and 
technology
• Considerable capital 
required 
• Public and private 
interests with good 
blended finance 
potential














• National Agriculture Policy
• Improvement of 






• Poor access to credit; 
Poor availability of 
farmer-targeted 
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• Blended finance, 
using public funds 









• Enable on-farm 
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• German Agency for 
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